Sustainability concept often used by big companies to help them sustain through the uncertainty of industrial's scene. This research aims to design a precise guideline of how to implement sustainability concept by considering economic, environment, and social aspect as the main components of sustainability. Lean, green, and agile manufacturing will represent each aspect and will be used as primary indicators to contrive the concept's guideline. VIKOR analysis was used to assign enablers and barriers of each indicator. This research was conducted at PT. XYZ Tbk, one of the national leading company in producing timber products such as plywood, fiberboard, and blockboard. As a result, this research proposed several alternative strategies based on selected enablers and barriers. The selected enablers are employee involvement, core competency, people and information, resource efficiency, and the selected barriers are lack of knowledge about lean, high short-term cost, power shortage, and lack of awareness.
Introduction
Along with the increasing awareness of the company on the importance of protecting the environment and society, a sustainable system that adopts 3 main values, namely economic aspects, ecological balance, and being responsible for social norms, is something that industry players desire. Sustainability includes a collection of actions needed to meet current needs by taking into account future capacities, while simultaneously aligning economic gains while minimizing social and environmental consequences. Sustainability has been promoted in many business organizations because of the competitive advantages it receives and also because of pressure from governments and consumers. This is what then motivates industrial organizations to modify activities in their organizations and begin to consider the effects caused to the environment, social, and economic [1] .
The concept of sustainability consists of three main pillars namely Economy, Environment, and Economy each of which adopts 3 different manufacturing systems according to their derivatives.
The economic pillar adopts the Lean Manufacturing system, the environmental pillar adopts the Green Manufacturing system, and the social pillar is now beginning to be correlated with Agile Manufacturing. The reason why economic, environmental, and social aspects become a benchmark of sustainability is that these three aspects are based on the hierarchy of the concept of sustainable manufacturing [2] . By implementing the Sustainability Manufacturing system, it is expected that the company saves the company's operational costs while minimizing environmental costs, saving energy and resources, and ensuring the safety of employees, the community and especially consumers [3] .
In applying the concept of sustainability, the company found several difficulties. The main difficulty that also forms the problem of this research is that there is a lack of understanding regarding the stages of what must be done or the steps that must be taken in applying the concept of sustainability. To overcome this problem, several research stages have been arranged. The final goal of this research is to provide alternative strategy recommendations that can be applied by companies to apply the concept of sustainability.
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Research Methodology
To answer the problem that has been explained in the introduction, the stages of this study will be divided into three stages. The first stage is the preliminary stage of the study of literature and data collection. The second stage is the data processing stage which consists of the sustainability assessment and VIKOR analysis to select the priorities of enablers and barriers. The last stage is concluding, making recommendations for alternative strategies based on the priorities of enablers and barriers, and providing suggestions for further research. The following are the stages of this research:
Preliminary Stage
The preliminary stage consists of a literature study and data collection. In the literature study indicators will be identified that will be used in sustainability assessment and identification of enablers and barriers in lean, green, and agile manufacturing.
Literature Review

Sustainability Indicators
There are 31 sustainability indicators that have been identified based on several previous studies, most of which were adopted by the National Institute of Standards and Technology (NIST) [4] . For economic aspects, the indicators set are (C1) net profit margins, (C2) productivity, (C3) cost savings, (C4) material costs, (C5) energy costs, (C6) labor costs, and (C7) operational costs. For environmental aspects, the indicators set are (C8) gas emissions, (C9) volume of liquid waste, (C10) production of solid waste, (C11) energy intensity, (C12) recycled material in the product, (C13) wasted packaging material, (C14) recycled packaging material, (C15) energy efficiency (C16) recycled water (C17) vehicle fuel use, (C18) percentage of defective products, (C19) implementation of material saving initiation, (C20) implementation of energy-saving initiation, (C21) implementation of quality improvement initiation. For social aspects, the indicators set are (C22) hours of work wasted due to accidents, (C23) percentage of employees resigning, (C24) comparison of PPE with number of employees, (C25) work lines are stopped due to safety factors, (C26) worker productivity, (C27) average hours of sustainability training, (C28) percentage of employees trained in sustainability, (C29) customer complaints related to sustainability, (C30) the number of sustainability assessments ever conducted, and (C31) awards related to sustainability issues.
Enablers and Barriers
In several journals, 29 lean, green, and agile enablers, and 23 barriers have been identified. For lean enablers, 7 enablers were identified; (E1) supplier involvement, (E2) top management commitment, (E3) human resource management, (E4) supplier feedback, (E5) supplier development, (E6) customer involvement, and (E7) employee involvement [5] , [6 ] For green enablers, 4 enablers are identified; (E8) resource efficiency, (E9) resource optimization, (E10) product life cycle management, and (E11) information technology integration [7] . Finally, for the agile enablers, 18 enablers were identified; (E12) flexible workforce, (E13) flexible workplace, (E14) customer focus, (E15) customer feedback system, (E16) adaptability, (E17) product and process automation, (E18) supply chain integration, (E19) core competency, (E20) devolution of authority, (E21) information visibility and transparency, (E22) manufacturing management, (E23) customer relationship management, (E24) supplier relationship management, (E25) human resource management, (E26) customer prosperity , (E27) people and information, (E28) co-operation, and (E29) fitness for change [8] [9] .
There are 6 identified lean barriers; (B1) limited management commitment, (B2) lack of knowledge about lean, (B3) lack of capturing and sharing knowledge, (B4) lack of motivation, (B5) lack of involvement, and (B6) failure to prioritize lean tools and practices [10] . 12 green barriers were identified; (B7) weak legislation, (B8) low enforcement, (B9) uncertain future legislation, (B10) high short-term costs, (B11) uncertain benefits, (B12) low customer demand, (B13) lack of organizational resources, ( B14) technological risk, (B15) lack of awareness programs conducted locally, (B16) lack of awareness of local customers in green products, (B17) lack of funds for green projects, and (B18) power shortage [11] . For the agile barriers, 5 barriers were identified; (B19) lack of awareness Paper Accepted : Nov, 28 th 2019 Paper Published : Dec, 1 st 2019 112 of sustainability concept, (B20) negative attitude towards sustainability concept, (B21) lack of standardized metrics or performance benchmarks, (B22) lack of support from senior leaders, and (B23) low availability of credit.
Analytical Hierarchy Process
Analytical Hierarchy Process (AHP) was first introduced by Professor Thomas L. Saaty in 1970. AHP is one of the multi-criteria decision making methods, or better known as Multi-Criteria Decision Making. The initial purpose of this model was made to solve very complex statistical data and information problems. The measurement method used by AHP is to determine the scale of the ratio between pairs (pairwise comparisons), which is obtained from preferences or actual data [12] . In this research, the AHP method will be integrated into the sustainability assessment and VIKOR calculation. The benefit of integration using the AHP method is to find out the consistency of the respondent when the sustainability assessment is carried out. Considering that not all assessment elements are measurable and can be assessed objectively. The weight obtained from the AHP method will be the basis for calculating the sustainability index and VIKOR calculation.
VIKOR
The VIKOR method is a ranking method using a multi-criteria ranking index based on a certain measure of closeness to the ideal solution. The basic concept of VIKOR is to rank the existing samples by looking at the results of the utility values and regrets of each sample. The VIKOR method has been used by several researchers in MCDM, such as in vendor selection. The VIKOR method is used to overcome complex multi-criteria system problems and focuses on ranking and selection of alternatives. Apart from that, this method has advantages in alternative compromises. The first proposed procedure calculates the ideal and ideal negative solutions of each criterion by considering the criteria and weights of each alternative, and the appropriate utility and measure of regret for each alternative that has been determined [13] .
Some of the enablers and barriers identified are difficult to quantify. Besides that, the ideal solution for each enabler and barrier is different. For this reason, a multi-criteria decision making method is needed that is able to overcome the complex system of the concept of sustainable manufacturing. The VIKOR method calculates the ideal and negative solutions of each criterion by considering the criteria and weights of each alternative, and the utility in accordance with the measure of regret for each alternative that has been determined. Following are the steps in VIKOR calculation in this study [14]: 1. After making a list of enablers and barriers and determining criteria related to sustainable manufacturing, the next is to determine the best value ( * ) and the worst value ( − ) for the entire criteria function, i = 1,2, .., n; If the function of the i criteria is in the form of profit criteria ( benefit) then,
Whereas if the i-th criterion is a function of the cost criterion, then;
2. Entering a value in each criterion, the value referred to is the magnitude of the importance of each criterion. Because between one criterion with another criterion has different degrees of importance for each decision holder.
3. The next step is to weight the criteria based on the values given and then enter alternatives in the criteria group (set the decision matrix). The weight of each criterion in each group is symbolized by ( ). Then do alternative ranking based on the minimum values S, R, and Q where the results will form three ranking lists. Alternative solutions must meet the following conditions:
Normalize using equations;
( ( 2 ) − ( 1 )) ≥ (1/( − 1)) ( ( ) − ( 1 )) ≥ (1/( − 1)) .... (7) 
Data Collection
Data collection is carried out by distributing questionnaires for the importance of each criterion and enablers and barriers assessment questionnaires. The assessment of the importance of each criterion is carried out by the rules of assessment in the AHP (Analytical Hierarchy Process) method, which uses a scale of 1 to 9. Respondents from the questionnaire are the company's representatives based on the input from researchers. The following are the results of the assessment related to sustainability indicators based on the results of data collection using Likert's scale: The results of the assessment are an agreement between the management of the company represented by the Head of the Production Section and researchers by considering the results of data calculations. The results of this assessment will be the basis for calculating the sustainability assessment index that will be carried out in data processing.
From table 2 we have obtained the results of the assessment for each enabler against all criteria. For beneficial criteria is a criterion where the higher the value given, the better, while for non-beneficial criteria is a criterion where the lower the value is given, the better. Classification of beneficial and non-beneficial criteria will be explained in the data processing. From table 3 we have obtained the assessment results for each of the barriers to all criteria. For Paper Accepted : Nov, 28 th 2019 Paper Published : Dec, 1 st 2019 114 beneficial criteria is a criterion where the higher the value given, the better, while for nonbeneficial criteria is a criterion where the lower the value is given, the better.
Data Processing 2.2.1 Sustainability Assessment
Sustainability Assessment is conducted to determine the sustainability index owned by PT. XYZ Sustainability Assessment (SA) is carried out by weighting it first using the AHP method. From the calculations in table 4, the sustainability assessment index at PT. XYZ is 2.24628. Based on the results of the assessment the lowest value is in the social aspect. The company needs to make improvements taking into account selected enablers and barriers. The following is the VIKOR calculation to select the priority of enablers and barriers:
VIKOR Analysis
After conducting sustainability assessments on each indicator or criteria related to sustainability, the next step is to do VIKOR calculations on enablers and barriers. There are several stages in the VIKOR calculation, including giving scores from 1 to 10 to each enabler and barriers that will be chosen to rank enablers and barriers based on the results of Qi calculations. To simplify the calculation of Ri and Si, the results are multiplied by the weights according to each criterion. After normalization is done, the next step is to calculate the value of Rj and Si. Here are the results of calculating the value of Rj and Si: After calculating the value of Rj and Si, the next step is to perform the calculation of Qj, the value of Qj becomes the basis for ranking each enablers and barriers. Here is a table for calculating the Qi value for each enablers and barriers: The Qj value will be the value to be ranked, the next step is to rank all the enablers and barriers. The final step is to do an alternative ranking based on the minimum values of S, R, and Q where the results will form three ranking lists. Following is a ranking table of all enablers and barriers based on Qj values: As previously explained, the selected enablers and barriers must meet the conditions specified.
( ( 2 ) − ( 1 )) ≥ (1/( − 1)) (0,02731 -0) ≥ (1/(29-1) 0,02731 ≱ 0,03448
From checking the conditions above, although E25, E16, E7, and E28 are in rank 1 to 4, the four enablers do not meet the conditions specified in the VIKOR method. Checking selected enablers will be continued in the next 4 highest ranks, namely E28 (Cooperation), E9 (Resource Optimization), E3 (Human Resource Management), and E19 (Core Competency) in ranks 4, 5, 6, and 7. Following are the results of checking enablers:
( ( 2 ) − ( 1 )) ≥ (1/( − 1)) (0,14557 -0,07251) ≥ (1/(29-1) 0,07306 ≥ 0,03448 From the calculation results show that E28, E9, E3, and E19 were chosen as the chosen alternatives. Next is to check whether the selected barriers have met the conditions. Here are the results of checking for barriers:
( ( 2 ) − ( 1 )) ≥ (1/( − 1)) (0,04168 -0) ≥ (1/(23-1) 0,04168 ≱ 0,04545 From checking the conditions above, even though B19, B5, B20, and B13 are in rank 1 to 4, the four barriers do not meet the conditions specified in the VIKOR method. Checking selected barriers will be continued at the next 4 highest ranks namely B13 (Lack of Organizational Resources), B9 (Uncertain Future Legislation), B2 (Lack of Knowledge about Lean and B16 (Lack of Awareness of Customers in Green Products) which ranks 4th, 5, 6, and 7. Here are the results of checking barriers:
( ( 2 ) − ( 1 )) ≥ (1/( − 1)) (0,16357-0,09408) ≥(1/(23-1) 0,06949 ≥ 0,04545
From the calculation results show that B13, B9, B2, and B16 were selected as alternative barriers selected.
Results and Discussion
Selected enablers and barriers will form the basis of alternative strategies to be developed [15] . Following is the formulation of strategies for each selected enablers:
Cooperation
 Definition: Collaboration between various operational levels within the company itself and with other companies. Companies need to find partners with special expertise while also being able to form a virtual company, so that alliances can be formed from the core competencies of various companies.  Strategy: The company forms a small team consisting of the overall representation of employees based on levels within the company. The purpose of forming this team is so that all problems in the company can be solved by involving the minds of all employees involved. If possible the company can invite parties outside the company such as suppliers, government, and academics to also provide input. By involving all levels of the company and external parties, the company will make the company more agile in undergoing dynamic market demands.
